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Introduction

A key requirement in the 802.16m SRD [1] is supporting the ability to synchronize frame timing across an entire system in a given geographic area, including synchronization among all BSs and MSs operating on the same or on different carrier frequencies and among neighboring 802.16m systems. This is a critical requirement for the coexistence of TDD systems. 

Legacy preamble design has several disadvantages: 
· 16e preamble can not support fast system access, system access latency is about 300ms and B3G system desired value is 20-80ms and below.
· 16e preamble PAPR and cross-correlation is not enough good to support larger cell coverage.
· Sector specific 16e preamble sequence limit cell edge MS system access performance.
· At cell edge the property of signal repetition in time domain is destroyed due to inter-cell interference.
· 16e preamble can not support network access for MSs with different bandwidth capabilities.
Therefore, 16m system needs new preamble. In this contribution, we propose a high level design of 16m preamble and cell search procedure in order to achieve fast cell search for 16m system.
Requirements for cell search
Cell search shall conform below requirements:
1)、 Fast system access (including fast cell selection and reselection);
2)、 Good cell detection performance;

3)、 Low overhead;
4)、 Low complexity;

5)、 Large cell coverage;

6)、 Large set of cell ID to support femto-cell and relay station
7)、 Supporting multi-bandwidth;

8)、 Low PAPR;

9)、 Assistant channel measurement;
10)、 Assistant channel estimation;
11)、 Supporting MIMO;

Information that MS need to detect in the cell search procedure
Cell search is the procedure that a MS acquires timing (symbol and super frame) and frequency synchronization with a cell, detects the cell ID of the cell, and further obtains system parameters.

The information that the MS needs to detect in the cell search procedure includes:

· Symbol and super frame timing (if SCH is transmitted several times per super frame) information;

· Frequency offset information;

· Cell ID;

· System parameters, such as System bandwidth etc.
Proposed preamble features
We design a whole cell search scheme for 802.16m system, which has below features:

· Larger set of cell ID than 16e to support femto-cell and relay station.
· Low PAPR sequence and larger cell coverage.
· Hierarchical SCH structure with same sequence on P-SCH in 16m only cells and coarse time synchronization in time domain to enable low cell search time and complexity.
Control structure of synchronization channel
Synchronization channel (SCH) is divided into primary synchronization channel (P-SCH) and secondary synchronization channel (S-SCH).
P-SCH is used for symbol timing and frequency acquisition. P-SCH is transmitted in same OFDM waveform for all 16m only cells to enable fast synchronization.
S-SCH is used to determine the cell ID, and assistant CQI measurement. S-SCH is transmitted in cell specific OFDM waveform.
Location of 16m SCH
In time domain, 16m SCH is transmitted one or more times every super frame. The Multiplexing of P-SCH and S-SCH is TDM and the Multiplexing of SCH and BCH is TDM.
In frequency domain, 16m SCH is transmitted only in the central part of the whole system band (e.g. 5MHz) in order to enable bandwidth identification and support system access for MS with different bandwidth capabilities (less than 420 sub-carriers because preamble power boost).
CP identification
CP length is fixed for the OFDM symbols carrying P-SCH and S-SCH to enable CP identification. 
Text Proposal to SDD

------------------------------------Start text proposal------------------------------------

[Adopt the following text in the ToC of P802.16m System Description Document (SDD)]
11.x.2 Synchronization Channel (SCH)
The synchronization channel provides reference signals for time, frequency and frame synchronization and BS identification for system acquisition. 
Synchronization channel (SCH) is further divided into primary synchronization channel (P-SCH) and secondary synchronization channel (S-SCH).
P-SCH is used for symbol timing and frequency acquisition. P-SCH is transmitted in same sequence for all 16m only cells to enable fast synchronization.
S-SCH is used to determine the cell ID, and assistant CQI measurement. S-SCH is transmitted in cell specific sequences.
In time domain, 16m SCH is transmitted one or more times every super frame. The Multiplexing of P-SCH and S-SCH is TDM and the Multiplexing of SCH and BCH is TDM.
In frequency domain, 16m SCH is transmitted only in the central part of the whole system band (e.g. 5MHz) in order to enable bandwidth identification and support system access for MS with different bandwidth capabilities.

------------------------------------End text proposal------------------------------------
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